CHAPTER XI
OUTBREEDING AND  HYBRID VIGOUR
MATING systems which are based on unrelated animals, i.e.
less closely related than the average, are more commonly used
than inbreeding or linebreeding. They can be considered as
various forms of outbreeding, although in many cases the
original outbreeding is followed by a certain amount of sub-
sequent in- or linebreeding. In relation to terminology, an
outcross can be regarded as outbreeding, but with the direct
implication that after one or a few outcrosses some form of
linebreeding will be resumed. In this sense the term has been
used in earlier chapters, and it obviously applies to matings
within a breed, between animals of different strains or lines.
Where an outcross to another line has been made, this is
frequently called a " topcross ".
Outbreeding also involves mating within the breed, but
with no intention to return to systematic breeding towards a
particular level of genetic similarity. When animals of different
breeds, and hence with major differences in genotypes, are bred
together, the mating is a cross. In terms of genetic relation-
ship, therefore, the systems of outbreeding, and crossing,
bring together representatives of increasingly wider genotypes.
Also, outbreeding cannot strictly occur unless there has been
some prior separation of genetic lines, either by inbreeding,
or linebreeding with selection, or else by long-continued
isolation acting as a form of selection.
The effect of outbreeding is to increase the heterozygosity
of the individual offspring. As it tends to make all the offspring
on the average heterozygous for the genes of their parents and,
when used among large numbers of mates, to spread this
average heterozygosity throughout the offspring, a secondary
effect is thereby to increase the uniformity of the breed. In
marked contrast to inbreeding, there is no separation of
different genetic lines ; if outbreeding is continued as a general
policy throughout the breed, the increased heterozygosis and
the initial greater uniformity will only be held. Some selection